Hydrated forearc mantle peridotites occur along major strike-slip faults: the Camú fault zone, and the Septentrional fault zone. They show low bulk-rock Al/Si weight ratios (up to 0.021), high concentration in Ir-group platinum group elements (13.1-24.6 ppb total), and high Cr# (0.48-0.67) in spinel. Raman spectroscopy and X-ray powder diffraction indicate that lizardite is the predominant serpentine species. The absence of antigorite suggests that these serpentinites were derived from a shallow depth (<<35 km) in the mantle wedge. Their occurrence along the major strike-slip fault zones suggests that the faults allowed these serpentinites to protrude from the forearc mantle wedge during oblique transpressive collision of the Caribbean plate with the Bahamas Platform.
INTRODUCTION
Recent studies highlight the importance of serpentinites in subduction zones. Serpentinites can contain up to 13 wt% H 2 O and may be stable at depths to 130 km (Wunder and Schreyer, 1997) , making them an important host of water and fl uid-mobile elements in the mantle Guillot, 2003, 2007) . The release of such water during the dehydration of serpentinites may trigger partial melting in the interior of mantle wedges (Hattori and Guillot, 2003) . Therefore, serpentinites play a signifi cant role in recycling of elements in subduction zones . Furthermore, the volume change associated with this dehydration may be responsible for deep seismic activity in subduction zones (Dobson et al., 2002) .
The origin of serpentinites in subduction complexes has been discussed extensively (e.g., Guillot et al., 2000; Ernst, 2004; Hattori and Guillot, 2007) . There are three possible protoliths: (1) forearc mantle peridotites hydrated at the base of the mantle wedge by fl uids released from subducted slabs, including sediments, (2) abyssal peridotites hydrated at shallow depths near oceanic ridges and the seafl oor, and (3) hydrated ultramafi c cumulates (e.g., Hattori and Guillot, 2007 ). An understanding of the origin of serpentinites is important in evaluating the geodynamic evolution of subduction zones and the possible role of serpentinites in the re cycling of elements and the global mass balance.
Serpentinites are abundant in the northern Dominican Republic on Hispaniola (Fig. 1) , where they belong to one of the largest exposed subduction complexes in the world. This paper presents the distribution, mineralogy, and the compositions of serpentinites in this accretionary complex, and we discuss their origins and the implications for syn-and post-subduction processes.
GEOLOGICAL SETTING
Hispaniola is located on the northern margin of the Caribbean plate (Fig. 1) . Until the midCretaceous , it had a location west of its current position, above the NE-dipping Farallon oceanic plate in the Pacifi c Ocean (Pindell et al., 2005) . A major change in the geometry of the plates in the area took place in the mid-Cretaceous. This change involved migration of the arc from the Pacifi c to the Atlantic Ocean side, reversal of subduction polarity, and the divergence between North and South America, which was partly accommodated by rifting at the proto-Caribbean Ridge (Meschede and Frisch, 1998; Pindell et al., 1988) . The proto-Caribbean oceanic lithosphere produced at the ridge subducted beneath the NE-migrating Caribbean plate between the Late Cretaceous and the middle Eocene, until oblique collision of the Caribbean plate with the Bahamas Platform occurred (Goncalves et al., 2000) . This produced left-lateral strike-slip faults in northern Hispaniola: the Septentrional fault zone and the Camú fault zone (Mann et al., 1984; Goncalves et al., 2000; Fig. 2A) . The Septentrional fault zone is still actively creat ing displacement along the fault with seismic activity (e.g., Calais et al., 1998) .
The northern Dominican Republic (NE margin of Hispaniola; Fig. 1 ) is mostly covered by sedimentary rocks ranging in age from Miocene to Quaternary (Draper and Nagle, 1991) . Only fi ve inliers expose rocks older than middle Eocene (Fig. 1) , and these rocks are mostly subduction-related igneous rocks with minor limestones in basins formed during the collision with the Bahamas Platform. The area is in the 1000-km-long Northern serpentinite mélange, which extends from Cuba to Hispaniola ( Fig. 1 ; Lewis et al., 2006) . In Cuba, serpentinites are intercalated with fossiliferous mudstones in several locations, and some serpentinite outcrops are interpreted as mudfl ow and sedimentary breccia deposits (Lockwood, 1971) . In northern Dominican Republic, the occurrences of serpentinite blocks are reported in sedimentary olistostrome (Nagle, 1966 , cited in Lockwood, 1971 ), but serpentinites with fossils have not been found. Therefore, we conclude that sedimentary processes were not involved in the emplacement of these serpentinites in the study area in the Dominican Republic.
The study area contains three inliers ( Fig. 2A ), the Puerto Plata Complex, the Rio San Juan Complex, and the Pedro Garcia Complex. The Puerto Plata Complex consists of the Late Cretaceous to middle Eocene mafi c-ultramafi c igneous rocks and Paleocene-Eocene volcanosedimentary units. The mafi c-ultramafi c igneous rocks consist of variably brecciated and sheared serpentinite, tectonized peridotites, gabbro, and mafi c volcanic rocks; they are interpreted as an ophiolitic complex (Pindell and Draper, 1991) . Sheeted diabasic dikes were not observed, but brecciated serpentinites commonly contain clasts of altered gabbro and gabbro dikes. The volcano-sedimentary unit contains crystal tuffs and sandy to pebbly turbiditic sedimentary rocks (Fig. 2C) . Immature rocks contain clasts of limestone, serpentinites, and volcanic rocks. The Pedro Garcia Complex consists of arc igneous rocks, including tuffs, amygdaloidal mafi c lava fl ows, and dikes with small felsic stocks (Lewis et al., 1990; Draper and Nagle, 1991) . A preliminary whole-rock K-Ar age of 72 ± 7 Ma for a mafi c fl ow was reported by Nagle, 1982, cited in Lewis et al. (1990) .
The Rio San Juan Complex is composed of three parts (Fig. 2B) : the Gaspar Hernandez serpentinites in the north, retrograded blueschists and eclogites in the central part, and the Cuaba Gneiss and the Rio Boba Gabbro to the south. The Gaspar Hernandez serpentinites are very similar to serpentinites in the Puerto Plata Complex in texture, mineralogy, and chemical composition. Therefore, these two serpentinites are referred to here as serpentinites from the "northern terranes" (Table 1 ). The central part of the Rio San Juan Complex is distinguished from the northern terranes because it is essentially composed of high-pressure metamorphic rocks. These rocks are intruded by two serpentinite mélanges, the Jagua Clara mélange and Arroyo Sabana mélange (Fig. 2B) ; the two mélanges are very similar in appearance, texture, and mineralogy, and they are grouped here as the "serpentinite mélanges." They are matrix-supported tectonic mélanges containing meter-scale blocks of blueschists, eclogites , and metamorphosed felsic rocks aligned to a subvertical folia tion. The southern part of the Rio San Juan Complex is composed of the Cuaba Gneiss, which is intruded by the Rio Boba Gabbro (Fig. 2B) . The Cuaba Gneiss is made up of oceanic gabbros metamorphosed under amphibolite facies conditions (Abbott et al., 2006) . The Cuaba Gneiss contains retrograded eclogites, and lenses (100-500 m long) of serpentinites. Foliation wrapping around these lenses suggests that the serpentinites were emplaced during ductile defor ma tion of the Cuaba Gneiss. Furthermore, large (up to 2 m) serpentinite boulders occur together with boulders of garnet peridotite and eclogite in the narrow (<6 m) and shallow (<30 cm) stream of Rio Cuevas. These serpentinite boulders only occur along the stream, and their large size and angular surface suggest that they come from proximal sources, although outcrops of serpentinite were not identifi ed due to dense vegetation and thick soil. Massive serpentinites occur near the intersection of the Septentrional fault zone and Bajabonico fault in the southern part of the Rio San Juan Complex ( Figs. 2A and 2B) .
The three groups of serpentinites in the study area are thus the northern terranes, tectonic mélanges, and exposures along major strikeslip faults (Table 1) . The second occurrence, mélange-related serpentinites, is clearly distinguished in the fi eld from the other occurrences because it contains tectonic fragments in the matrix of serpentinites, whereas the other two are massive in outcrops. Furthermore, all hand specimens of serpentinites are similar in appearance, with no clue as to their origin. Faultrelated serpentinites do not show foliations or fault-related fabrics. Therefore, classifi cation relied on geochemical data after considering sample distribution. 
Sampling
Serpentinite samples were collected in the northern terranes (Table 1) in the Puerto Plata Complex (RD31, RD4, RD6a) and the Gaspar Hernandez serpentinites of the northern Rio San Juan Complex (RD8b) (Fig. 2) . Samples from the tectonic mélanges in the central Rio San Juan Complex include two from the Arroyo Sabana mélange (RD87, RD89) and six from the Jagua Clara mélange (RD21a, RD91, RD94, RD6-50c, RD6-52a, RD6-54a) (Fig. 2) . Samples of mélange serpentinites (Table 1) are matrix serpentinite free from fragments of blueschists and eclogites. In the southern part of the Rio San Juan Complex, near the Septentrional fault zone, fi ve serpentinite samples were collected from large (~100 m) outcrops (RD34a, RD34c, RD68, RD6-36a, RD6-36c) in Lomá Quita Espuela. Three serpentinite boulders (>3 m in size) were sampled in the stream of Rio Cuevas (RD45, RD48, RD60) near the Septentrional fault zone (Fig. 2B) . Samples of serpentinites from fault zones (Table 1) were also collected along the Camú fault zone (RD9A, RD18b, RD6-80, RD6-81) (Fig. 2B) . The outcrops and their locations are described in the GSA Data Repository. Pt. The analytical procedure is essentially the same as that described by Guillot et al. (2000) and Hattori and Guillot (2007) . PGEs were preconcentrated in a Ni-sulfi de bead that was dissolved in 6 N HCl, and the fi ltrate was dissolved in concentrated HNO 3 before analysis with HP 4500 at the University of Ottawa. Blanks were 0.002-0.007 ng Ir/g fl ux, 0.002-0.006 ng Os/g fl ux, 0.07-16 ng Pt/g fl ux, 0.03-0.9 ng Pd/g fl ux, and 0.002-0.007 ng Ru/g fl ux. These values are negligible compared to amounts in the samples, and thus blank corrections were not applied to the results.
Serpentine minerals were identifi ed using a micro-Raman spectrometer equipped with a Nd-YAG laser at a wavelength of 532 nm, which was focused to ~10 μm diameter on the specimen surface. A Phillips X'PERT X-ray diffractometer was also used to verify the mineralogy of bulk samples.
PETROLOGY OF SERPENTINITES

Serpentine Mineralogy and Mineral Assemblages
Serpentinites from the northern terranes and fault zones were completely hydrated, with high loss on ignition (LOI; ~13 wt%; Table 2), and they were composed of fi ne-grained lizardite and minor disseminated magnetite. Lizardite was pseudomorphic, retaining the shape of original olivine grains and showing hourglass texture. No antigorite was detected in Raman spectra and X-ray powder diffraction patterns (Figs. 3 and 4) . Several fault-zone samples from Lomá Quita Espuela contained fi ne-grained talc, blades of tremolite, and rare cummingtonite. Although the metamorphic grade was mostly greenschist facies, the mineral assemblage suggests that an amphibolite facies condition was attained locally (e.g., Evans, 1977) . Lizardite is known to be metastable under low amphibolite facies condition (Dungan, 1977) .
Samples from the tectonic mélanges were also totally hydrated (~11% LOI; Table 2 ) and were composed of blades of antigorite and fi ne-grained magnetite (Fig. 3B ). Antigorite blades were penetrative, overprinting the original textures of rocks and minerals. Rare pseudomorphic lizardite replacing olivine with hourglass texture occurred in mélange sample RD94, but such pseudo morphic lizardite was for the most part overprinted by penetrative blades of antigorite. The occurrence of chlorite, talc, tremolite (Fig. 4) , and antigorite in several samples suggests blueschist to amphibo lite facies conditions (e.g., Evans, 1977) .
Chromian Spinel
Cr-spinel grains (1-3 mm) were mostly subhedral to anhedral and were rimmed by magnetite and a mixture of magnetite and chlorite. The cores of spinel grains are interpreted to be primary, as they have similar compositions in individual samples (Table 3 The cores of spinel grains in fault-zone serpentinites (RD34c, RD68, RD45, RD48, RD6-36a) along the Septentrional fault zone contain low TiO 2 (<0.21 wt%), low YFe 3+ (0.03-0.10), and moderate Cr# (0.48-0.67). The compositions are similar to those from the Camú fault zone, but they have low XMg (0.50-0.40) compared to Camú fault zone spinel. Therefore, the spinel grains from fault-zone serpentinites show two different trends in the XMg versus Cr# diagram (Fig. 5A) . Furthermore, the values of YFe 3+ in Septentrional fault zone spinels are slightly higher than those from the Camú fault zone.
Cr-spinel grains in serpentinites from tectonic mélanges are all altered to ferritchromite or aggregates of fi ne-grained, Cr-bearing magnetite. Spinel grains in mélange samples RD89 and RD94 contain relict Cr-spinel (<0.1 mm), but compositions vary greatly from one grain to another in one thin section, indicating that they have been altered. Therefore, these compositions are not listed in this paper.
Olivine and Orthopyroxene
Olivine is commonly replaced by pseudomorphic lizardite showing hourglass textures and containing dissemination of fi ne-grained dusty magnetite. Primary olivine is only preserved in fault-zone sample RD68 and mélange samples RD6-52a and RD94. Olivine from fault-zone sample RD68 is slightly higher in Mg (Fo 90.8 ) than olivine in mélange samples (Fo 89-90.1 ) ( Table 4) . Orthopyroxene (1-2 mm) is replaced by pseudomorphic lizardite bastites. Primary orthopyroxene is found in only four samples (fault-zone samples RD18b, RD68, RD34, and mélange sample RD94). All have similar compositions characterized by high Mg (En 89.4 -91.1 ) and low Al 2 O 3 (<2.23 wt%; Table 4 ).
BULK-ROCK COMPOSITIONS
Major Elements
All samples from the study area have refractory bulk-rock compositions with low contents of immobile incompatible elements, such as Al, Ti, and V (Table 2; Fig. 6 ). Most samples are high in immobile refractory elements, such as Ni (>2000 ppm) and Cr (>2200 ppm). Bulk-rock Mg# (= atomic ratio of Mg*100/[Mg + Fe total ]) is high, ranging between 88.0 and 91.0, and CaO is low (less than 1 wt%) for most samples. Calcium is known to be mobile during seafl oor hydrothermal activity because clinopyroxene is susceptible to alteration by saline fl uids (Allen and Seyfried, 2003) . However, low CaO content is likely a primary feature because the data are consistent with low Al 2 O 3 and high Mg# and Cr contents. The bulk-rock compositions suggest that most samples were initially dunites or harzburgites. Mélange samples RD6-52a and RD6-54a are exceptions; they have high Ca (~3.0 wt%) and low bulk Mg# (86.7-87.2), suggesting that they were originally lherzolite. These samples still contain relatively low Al (<1.34 wt%) and high The phases of individual serpentinite grains were identified at the University of Ottawa using a micro-Raman spectrometer equipped with a frequency doubled Nd-YAG laser at a wavelength of 532 nm. The laser beam was focused ~10 μm in diameter on samples. Our methodology is similar to that described by Groppo et al. (2006) . The mineralogy of bulk samples was examined using an X-ray powder diffractometer (Phillips X'PERT X-ray diffractometer) at the University of Ottawa. § Abbreviations: Ol-olivine, Sp-spinel, Opx-orthopyroxene, Cr#-atomic ratio of Cr/(Cr + Al) in spinel, XMg-atomic ratio of Mg/(Mg + Fe
2+
).
# IPGE: Ir-group platinum group elements (PGEs; Os, Ir, Ru). Cr (>2400 ppm) compared to primitive mantle values (McDonough and Sun, 1995) , suggesting that all samples are residual mantle peridotites after partial melting. Bulk-rock compositions suggest that the proto liths for serpentinite samples from the fault zones are more refractory than those for samples from tectonic mélanges and the northern terranes. Fault-zone serpentinite samples have higher MgO (average 37.5 wt%) and lower Al 2 O 3 (<0.75 wt%) than the other two types of serpentinites (average 36.1 wt% MgO and 1.0-3.0 wt% Al 2 O 3 ). Fault-zone serpentinites show a vertical array at low Al/Si, within the fi eld of forearc mantle peridotites in terms of Al/Si versus Mg/Si weight ratios  Fig. 7) , whereas serpentinite samples from the tectonic mélanges and the northern terranes plot in the fi eld of abyssal peridotites (Fig. 7) .
Platinum Group Elements
Iridium-group PGEs (Ir, Os, and Ru) remain in the mantle during partial melting, whereas Pd-group PGEs (Pt, Pd, and Rh) partition to the melt (e.g., Brenan et al., 2005) . All samples, with the exception of tectonic mélange sample RD94, have fl at to negatively sloped primitive mantle-normalized spectra (Fig. 8) . The data confi rm that they are all mantle residues. The slightly high contents of Pd-group PGEs in some samples may be due to their mobility in aqueous fl uids (Hinchey and Hattori, 2005; Hattori and Cameron, 2004) . Tectonic mélange sample RD94 contains exceptionally high Pt and Pd, which may be related to late veinlets of tremolite and chlorite.
Ir-group PGE concentrations for samples from the two fault zones are higher than primitive mantle values (Fig. 8A) . High Ir-group PGE values, along with low Cu, are consistent with the highly refractory nature of these serpentinites. Samples from the northern terranes plot very close to primitive mantle values, suggesting that they are mantle residues that underwent minor degrees of partial melting (Fig. 8B) . Samples from the tectonic mélanges show the fractionated PGE patterns, with low contents of Pd-group PGEs (Fig. 8B) .
DISCUSSION
Origins of the Serpentinites
The geochemical data of this study indicate that serpentinites from the tectonic mélanges and the northern terranes are hydrated abyssal peridotites, whereas serpentinites along the fault zones were originally forearc mantle peridotites (Fig. 7) . High values of Cr# for spinel also support highly refractory protoliths for serpentinites along the strike-slip fault zones, since Cr# of spinel increases with increasing degrees of partial melting (e.g., Dick and Bullen, 1984) . Spinels in fault-zone samples RD6-81 and RD18b have relatively high Cr#, suggesting that the protoliths for these serpentinites may be either refractory abyssal peridotites or relatively fertile forearc mantle peridotites (Fig. 5A) . The former possibility, refractory abyssal peridotite origin, is not likely because refractory abyssal peridotites form at fast-spreading ridges, such as the East Pacifi c Rise (Niu and Hekinan, 1997) . Abyssal peridotites formed at slow-spreading ridges commonly contain spinel with low Cr#, i.e., <0.40 (Michael and Bonatti, 1985) . The proto-Caribbean lithosphere was produced at the proto-Caribbean Ridge, which had an ultraslow spreading rate between 0.5 and 2 cm/a (Meschede and Frisch, 1998) . Therefore, spinel grains in the abyssal peridotites of the protoCaribbean plate likely contain very low Cr#. These spinel grains observed in our fault-zone serpentinite samples are interpreted to be forearc mantle origin. In addition, the proposed interpretation, a forearc mantle origin for these faultzone serpentinites, is further supported by high Ir-group PGE contents (Fig. 8) and low Al/Si ratios of their bulk-rock compositions (Fig. 7) .
Cr-spinel grains in samples from the northern terranes plot in the abyssal peridotite fi eld (Fig. 5) . Among them, spinel from northern terrane samples RD8b and RD31 shows relatively high Cr# (~0.6) and YFe 3+ (~0.1), and they are interpreted to be abyssal plagioclase peridotites because of relatively high Al 2 O 3 (1.6 and 1.44 wt%; Table 2 ). Plagioclase peridotites constitute ~30 vol% of abyssal peridotites on the seafl oor (Dick and Bullen, 1984) ; however, plagio clase was not identifi ed in our samples.
Considering the very low Ca and Na in our samples, the original amount of plagioclase was low and was altered during serpentinization.
Serpentinites associated with late strikeslip fault zones in our samples are similar in composition to serpentinites along the Puerto Rico Trench (Bowin et al., 1966) and the Zaza fault zone in Cuba (Fig. 7) . Spinel grains in these samples also show similar Cr# (~0.47-0.69 for fault zone samples, ~0.55 for the Puerto Rico Trench and ~0.56 for Cuba). The latter two are also considered to have originated from the forearc mantle wedge (Bowin et al., 1966; Hattori and Guillot, 2007) . The similarities in compositions are consistent with their common formation in the same subduction system. These forearc mantle serpentinites from the northern margin of the Caribbean plate have relatively low Mg/Si ratios in bulk-rock composition (Fig. 7) and moder ate Cr# in spinel compared to the Mariana forearc serpentinites (Cr# up to 0.82; Fig. 5 ; Ishii et al., 1992) and in Ladakh, western Himalayas (Cr# up to 0.84; Guillot et al., 2001) . The data suggest that the northern Caribbean mantle wedge was relatively fertile compared to those of other welldocumented mature subduction zones. The relatively fertile nature of the forearc peridotites may refl ect the short-lived nature of the subduction zone and the small volume of arc igneous rocks produced compared to the two other wellstudied sites. Subduction in Hispaniola lasted less than 50 Ma (Pindell et al., 1988) , whereas subduction in the western Pacifi c has been in operation for more than 200 Ma, and subduction in the western Himalayas has been in operation for over 150 Ma. The latter subduction zones have produced large quantities of arc igneous rocks in Japan and the southern margin of Eurasia.
Hydrated Abyssal Peridotites Associated with High-Pressure Rocks
Abundant peridotites were likely exposed to seawater on and near the seafl oor of the protoCaribbean Sea as the oceanic lithosphere formed at a slow-spreading ridge, similar to Atlantic Ocean lithosphere (e.g., Cannat et al., 1995) . Serpentinites in the northern terranes and tectonic mélanges originated from abyssal peridotites of the proto-Caribbean lithosphere, and this interpretation is consistent with abundant oceanic metabasites and metagabbros in the area (Pindell and Draper, 1991; Draper and Nagle, 1991) .
In the tectonic mélanges, blades of antigorite overprint lizardite, which suggests that the serpentinites underwent metamorphism under blueschist facies conditions (O'Hanley, 1996; Auzende et al., 2002) . Antigorite is the predominant serpentine species in high-pressure tectonic mélanges worldwide (e.g., O'Hanley, 1996) , since it is stable at a wide temperature range up to 700 °C (e.g., Wunder and Schreyer, 1997; Evans , 2004) . Furthermore, local amphibolitization in the central Rio San Juan Complex is not only recorded in serpentinites but also in eclogite fragments from the tectonic mélanges (Krebs et al., 2008) . This evidence suggests that these serpentinites and the high-pressure fragments in serpentinite mélanges likely have similar thermal histories. Krebs et al. (2008) suggested that the mélanges represent a serpentinite-rich subduction channel based on pressure-temperature paths of eclogites and blueschists in the mélanges of the Dominican Republic. Our data show that this subduction channel is mostly composed of hydrated abyssal peridotites of the proto-Caribbean lithosphere produced at a slow-spreading ridge. Oceanic plates produced at slow-spreading ridges expose a large part of abyssal peridotites to seawater at and near the seafl oor, resulting in the production of abundant serpentinites. Subduction of such an oceanic plate appears to result in a wide serpentinite subduction channel, as has been observed in high-pressure mélanges in the western Alps (Schwartz et al., 2001; Hattori and Guillot , 2007) . This is consistent with the numerical model of Gorczyk et al. (2007) , which suggests that a wide serpentinite channel will be developed in an oceanic subduction zone where abundant hydrated abyssal peridotites are subducted. The serpentinite channel would incorporate high-pressure rocks from underlying subducting slabs, and fragments of these rocks are then exhumed within the channel, as observed in the mélange units in our study area. This result highlights the importance of hydrated abyssal peridotites in the exhumation of high-pressure rocks in oceanic subduction systems.
The numerical model of Gorczyk et al. (2007) shows that a serpentinite subduction channel may also incorporate overlying hydrated forearc mantle peridotites. It is therefore possible that hydrated forearc mantle serpentinites are included as fragments in the serpentinite mélanges, but the identifi cation and sampling of such serpentinites of forearc mantle origin would be very diffi cult in the matrix of voluminous serpentinites of abyssal peridotite origin. The two different origins of serpentinites would appear very similar in the fi eld.
In contrast, serpentinites in the northern terranes are dominated by low-temperature lizardite and magnetite, and they contain wellpreserved grains of primary Cr-spinel, suggesting that these abyssal peridotites were buried to, at most, lower greenschist conditions.
Hydration of Forearc Peridotites at Shallow Depths
Antigorite is commonly associated with high-pressure rocks exhumed from the mantle (e.g., O'Hanley, 1996; Auzende et al., 2002) , but lizardite and chrysotile have been reported as the major constituents of several samples in the Mariana forearc mantle serpentinites (Ohara and Ishii, 1998; D'Antonio and Kristensen, 2004) , as they form at depths of 25-30 km (e.g., Fryer et al., 1999) and at temperatures <300 °C (Benton et al., 2001 ). Hydration of forearc mantle peridotites at shallow depths, <25 km, is also suggested in the western Himalayas, based on the presence of As(V) in forearc mantle serpentinites .
In our study area, lizardite is the dominant species of serpentinites along fault zones. Assum ing a geothermal gradient of ~8 °C/km in this subduction zone (Zack et al., 2004; Escuder-Viruete and Pérez-Estaún, 2006 ) and lizardite stability up to 300 °C (O'Hanley 1996; Evans, 2004) , the maximum depth is 35 km. Considering that peridotites are hydrated in the forearc at shallow depths far above the subduction plate, these peridotites likely originated from the forearc mantle at depths much shallower than 35 km.
Different Forearc Sources for Septentrional Fault Zone and Camú Fault Zone Serpentinites
Cr-spinels from serpentinites along the Septentrional fault zone have lower XMg values than spinels from the Camú fault zone for a given Cr# (Fig. 5A) . Spinel XMg is controlled by Mg/(Mg + Fe) in the rocks and temperature. In an environment with similar compositions of olivine, lower XMg values in Cr-spinel are due to lower equilibrium temperatures with olivine at subsolidus conditions (e.g., Evans and Frost, 1975; Wang et al., 2008) , caused by cooling of the forearc mantle near the slab interface due to input of slab-derived fl uids (Ohara and Ishii, 1998; Okamura et al., 2006) . Olivine grains are only preserved in one sample along the Septentrional fault zone and are no longer present in samples along the Camú fault zone, but orthopyroxene is still present in several samples from the two zones, and they have similar Mg# values ( Table 1 ). Assuming that the modal proportions of Cr-spinel are similar in the forearc mantle, we interpret the lower XMg of Septentrional fault zone serpentinites to likely record cooler temperatures than the Camú fault zone before pervasive serpentinization. The proposed interpretation is consistent with higher Fe 3+ in spinel and higher Pb contents in serpentinites from the Septentrional fault zone than from the Camú fault zone.
Spinel in Septentrional fault zone serpentinites contains higher YFe 3+ than spinel in the Camú fault zone (Fig. 5B) . High YFe 3+ values refl ect high f O 2 , suggesting that the peridotites from the Septentrional fault zone probably were exposed to large amounts of slab-derived fl uids. Furthermore, Pb is a well-known fl uid-mobile element in subduction zones (e.g., Hofmann et al., 1986) , it is very soluble in aqueous fl uids at low temperatures, <100 °C, and it is enriched in serpentinites at the base of mantle wedges at shallow depths Guillot, 2003, 2007) . Serpentinites from the Septentrional fault zone are much higher in Pb (0.68-2.9 ppm) than serpentinites from the Camú fault zone (0.04-0.13 ppm).
These differences in composition can be explained by different locations within the forearc mantle. The protoliths of Septentrional fault zone serpentinites appear to have been relatively closer to the slab compared to those of Camú fault zone serpentinites, which is consistent with both lower temperatures of equilibration and an exposure to larger amounts of slab-derived fl uids than the serpentinites along the Camú fault zone.
Protrusion of Forearc Serpentinites along Strike-Slip Fault Zones
The spatial association of mantle-wedge serpentinites with strike-slip fault zones suggests that these serpentinites protruded upward from the base of the forearc mantle along major fault zones. The Septentrional fault zone and Camú fault zone trend between 090° and 110° and crosscut the original geometry of the NWtrending subduction zone (Mann et al., 1991 (Figs. 2, 9 , and 10). More importantly, these oblique fault zones in the study area cut both accretionary and arc terranes, which allowed them to tap hydrated peridotites in the forearc mantle (Fig. 9) . In addition, foliation in the Cuaba Gneiss wraps around serpentinite lenses, which suggests that the protrusion of serpentinites occurred during ductile strike-slip faulting of the Cuaba Gneiss. Serpentinites are common along strike-slip fault zones in many other oceanic subduction zones. Numerous serpentinites are reported along the San Andreas fault (Irwin and Barnes, 1975; Page et al., 1998; Moore and Rymer, 2007) and major strike-slip faults in Guatemala (Harlow et al., 2004) . Williams et al. (2006) reported a large ultramafi c body that protruded along a major suture zone formed by strikeslip faulting in the Southwest Pacifi c near New Zealand. We envision a similar scenario for serpentinites along major faults in the northern Dominican Republic, where strike-slip fault zones and serpentinite protrusions were generated in response to syncollisional transpression.
The spatial association of serpentinite bodies along the Septentrional fault zone with garnet peridotites and high-pressure rocks along Rio Cuevas suggests that the protrusion of forearc serpentinites along these fault zones occurred contemporaneous with the late stages of exhumation of metamorphic rocks during collision. Buoyant serpentinites in the fault zone may also have facilitated the exhumation of the highpressure and ultrahigh-pressure rocks. Goncalves et al. (2000) suggested that conjugate NW-SE extension developed in the northern Dominican Republic under an E-W transtensive condition during the collision of the Caribbean plate with the Bahamas Platform, and that this transtensive condition may have facilitated the exhumation of high-pressure rocks. If so, this local extension regime likely contributed to the protrusion of serpentinites. Serpentinite diapirs in the active Mariana forearc are also interpreted to be primarily located along normal faults developed in an extensional regime (e.g., Fryer et al., 1999) .
The mineralogy of the serpentinites in the northern Dominican Republic is very similar to serpentinites found along the San Andreas fault (Page et al., 1998) , where strike-slip movement is greatly enhanced by minor talc in the serpentinites (Moore and Rymer, 2007) . The strikeslip displacements in the northern Dominican Republic are greater than 60 km along the Camú fault zone (Pindell and Draper, 1991; Draper and Nagle, 1991) and over 200 km along the Septentrional fault zone (Mann et al., 1984; Draper and Nagle, 1991) . The movement along strike of the Septentrional fault zone is estimated to be 6-12 mm/a (Prentice et al., 2003) . There is seismic activity along the extension of these faults beneath the seafl oor, but there is no signifi cant seismic activity along these faults on land (http://neic.usgs.gov/neis/ epic). It is therefore possible that talc-bearing forearc mantle serpentinites that protruded along these faults aid the aseismic slip of these large strike-slip faults.
CONCLUSIONS
Two types of serpentinite are recognized in the Tertiary subduction complex of northern Dominican Republic: hydrated abyssal peridotites and forearc mantle wedge peridotites. Abyssal peridotites occur in high-pressure and low-temperature serpentinite tectonic mélanges and low-grade serpentinite terranes. The occurrence of voluminous hydrated abyssal perido tites suggests that they were abundant on and near the seafl oor in the subducted proto-Caribbean slab, which is consistent with the formation of the proto-Caribbean oceanic lithosphere at a slow-spreading ridge. Tectonic mélanges containing clasts of high-pressure rocks likely represent a subduction channel developed along the subduction plane of protoCaribbean oceanic lithosphere and the overlying forearc mantle wedge; our results suggest that oceanic serpentinites contribute to the exhumation of high-pressure rocks.
Hydrated forearc mantle wedge peridotites occur along major strike-slip fault zones that formed during the collision of the Caribbean plate with the Bahamas Platform. Forearc serpentinites were hydrated at the base of the mantle wedge at shallow depths (much less than 35 km). Their association with late strikeslip faults indicates that serpentinites protruded from the mantle wedge to the surface along the A c c r e t e d t e r r a n e E x h u m a t io n , o c e a n ic s e r p e n t in it e E x h u m a t io n , o c e a n ic Septentrional fault zone and Camú fault zone. Since serpentinites occur along major faults in many subduction zones, the protrusion of mantle-wedge serpentinites may be a common process at convergent margins, and such rocks may be responsible for aseismic movement along major strike-slip faults. 
